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Watt also described in 1863 the electrolytic parting of gold-silver alloys, " containing not less than three parts of silver to one part of gold,J? in nitric acid solution. Watt was negotiating " for the introduction of his processes in Europe."
In 1874 E. Wohlwill began experiments in Hamburg with the object of separating gold from platinum.1 The gold chloride process bearing his name has been in use at the Norddeutsche Affinerie, Hamburg, since 1878, and in 1881 the products were shown at the Electrical Exposition at Paris. The process was introduced at the Deutsche Gold-und-Silber Scheideanstalt, Frankfurt, _ in 1896, and later at Freiberg-Halsbriicke, in Saxony, and at the Imperial Mint at Petrograd. An identical process worked'out independently was adopted at the Philadelphia Mint in 1902, and has since been brought into use at the Denver, San Francisco, New York, and Ottawa Mints, and also as an adjunct of the sulphuric acid process at the London refineries. It was introduced at the Imperial Mints in Austria-Hungary in 1912 for the purpose of refining platiniferous gold.
In the course of WohlwnTs investigations the following results were obtained:— 2
(1)   In a solution of auric chloride or of hydrogen aurichloride. HAuCl4? gold, when used as an anode, behaves like platinum or carbon.   No gold is dissolved, but chlorine is given off at the anode.
(2)   If, however, hydrochloric acid (even as little as 0-4 gramme per litre) is added, gold is dissolved from the anode under the action of the electric current, and no chlorine is evolved, except as noted below.   The chlorides of the alkalies or of ammonium have the same effect as hydrochloric acid.
(3)   There is a maximum current density, above which chlorine is given off.    The maximum is increased by heating the solution or by the addition of  more hydrochloric acid.    Below a temperature of  65° the maximum current, which can be used without causing an evolution of chlorine, falls off  rapidly, and is said by Wohlwill to be at 50° to 55°, only half of that at 65° to 70°.
The amount of hydrochloric acid required depends on the temperature and on the density of the electric current. At Hamburg from 20 to 50 c.c. of concentrated hydrochloric acid were added per litre, according to the density of the current and other conditions. At New York the solution contains 10 per cent, of free hydrochloric acid.
(4)   Gold is dissolved at the anode with the formation of HAuCl4 and HAuCl2.    On the assumption that only trivalent gold is formed and exists-in the solution, 245 grammes of gold should be dissolved and deposited per ampere-hour, but with monovalent gold the amount should be 7-35 grammes.    Wohlwill's  experiments, and the results obtained in working on a large scale, show that from 2'5 to 3 grammes per ampere-hour are usually  deposited,  and that the loss at the anode is greater than the amount deposited.   It is, therefore, clear that a mixture of trivalent and monovalent gold exists in the solution.
Part of the anodic loss is accounted for by the separation of fine particles of gold, which are found for the most part in the silver chloride niud^ into which the silver alloyed with the gold of the anode is converted. In ordinary
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